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DETAILED DESCRIPTION 

Subject of Invention 

Manufacturing method of optical fiber preform 
Scope of the Patent Claim 

1. A manufacturing method of optical fiber preform having the following 

characteristics: To a portion or all of the surface of the core rod 2, the soft plastic film 
3 is coated; the coated core rod 2 is inserted into the glass tube 1 and the assembly is 
heated in an oxygen gas atmosphere at 200-500°C to remove the aforementioned 
plastic film 3; it is further heated to fuse the core rod and the tube 1 into one body. 
Detailed Explanation of the Invention 

The present invention is related to a manufacturing method of optical fiber 
preform using the rod-in-tube method. 

In the rod-in-tube method, the manufacturing is carried out by inserting the core 
rod into a glass tube. However, if the core rod 2 is to be inserted into the glass tube 1 
which has been shrunk for the inside diameter, the inside surface of the glass tube 1 and 
the core rod 2 would contact each other to form scratches on both sides which would 
cause formation of bubbles and heterogeneity in the boundary face during the fusion of 
the rod and tube, and this would cause light scattering loss. 

The objective of the present invention is to eliminate the defect of aforementioned 
conventional technology to provide a manufacturing method of preform for optical fiber 
which would be low in loss based on the rod-in-tube method. 

Namely, the essence is that to the surface of the core rod 2 to be inserted, a plastic 
coating is applied beforehand so that no scratch would be formed on the inside surface of 
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the glass tube 1 and the surface of the core rod 2 when the core rod 2 is inserted into the 
glass tube 1 which has been shrunk in the inside diameter. After this, the coating is heat- 
removed in an oxygen atmosphere; then the assembly is fused to become one body to 
manufacture a low loss optical fiber preform. 

For the plastic coating material, urea resins, Nylon system resins, polyethylene, 
etc. composed of C, N, O, H atoms are suitable. It is desirable that these resins are coated 
under 10 um. The temperature for heat-removal of the resin is preferably 200 — 500°C. 

The constitution of the present invention is concretely illustrated by referring to 
the figure below showing an implementation example. 

To the core rod 2, the soft urea resin film 3 (5 um in thickness) was coated, and 
this is then inserted into the glass tube 1 . The cock 6 was closed and oxygen gas was 
flowed from the oxygen gas introduction tube 7 at flow rate 1000 cc/min for about 5 
minutes; then the oxyhydrogen burner 4 was lowered from top to bottom at moving speed 
of about 60 mm/rnin. The temperature of the glass tube 1 was about 200-500°C. By this 
operation, the urea resin film 3 was completely removed. If the temperature of the glass 
tube 1 is higher than 500°C, the H 2 0 generated from the resin would be contaminated 
into the glass tube 1 or the core rod 2; therefore, the aforementioned temperature range is 
most suitable. 

After this, the cock 6 was opened and the flame heating power of the 
oxyhydrogen burner 4 was moved from the bottom tot the top to fuse the glass tube 1 and 
the core rod 2 into one body to obtain an optical fiber preform. During this, it is better to 
continue the oxygen gas flow as above. 5 is a glass lathe. 
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In the insertion of the core rod 2, the tip-end of the core rod 2 often contacts the 
inside surface of the glass tube 1; therefore, a partial plastic coating could be applied only 
to the tip-end of the core rod 2. The elimination of the coating would be also based on 
the aforementioned implementation example. 

According to the manufacturing method of the present invention, the following 

drastic effect can be achieved. 

(1) The surface of the core rod is coated with a soft plastic; thus during the insertion of 
the core rod into the glass tube, no scratch would be formed onto the inside surface of 
the glass tube or the surface of the core rod by contacting (in the insertion operation). 

(2) Since no scratching would occur, no bubble would be formed at the boundary face of 
the core and the glass tube of the preform; therefore, no light scattering would occur; 
thus, a low loss optical fiber preform can be obtained. 

(3) Since the surface of the core rod is coated with plastic, the storage of the core rod 
would become more convenient. 

Brief Explanation of the Figure 

The figure is an illustration diagram showing an implementation example of the 

present invention. 

1... glass tube; 2..corerod; 3... plastic film; 4. ..oxyhydrogen burner; 5... glass lathe; 
6... cock; 7. .oxygen gas introduction tube. 
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DETAILED DESCRIPTION 

Subject of Invention 

Manufacturing method of optical fiber preform 
Scope of the Patent Claim 

1 . A manufacturing method of optical fiber preform having the following 

characteristics: To a portion or all of the surface of the core rod 2, the soft plastic film 
3 is coated; the coated core rod 2 is inserted into the glass tube 1 and the assembly is 
heated in an oxygen gas atmosphere at 200-500°C to remove the aforementioned 
plastic film 3; it is further heated to fiise the core rod and the tube 1 into one body. 
Detailed Explanation of the Invention 

The present invention is related to a manufacturing method of optical fiber 
preform using the rod-in-tube method. 

In the rod-in-tube method, the manufacturing is carried out by inserting the core 
rod into a glass tube. However, if the core rod 2 is to be inserted into the glass tube 1 
which has been shrunk for the inside diameter, the inside surface of the glass tube 1 and 
the core rod 2 would contact each other to form scratches on both sides which would 
cause formation of bubbles and heterogeneity in the boundary face during the fusion of 
the rod and tube, and this would cause light scattering loss. 

The objective of the present invention is to eliminate the defect of aforementioned 
conventional technology to provide a manufacturing method of preform for optical fiber 
which would be low in loss based on the rod-in-tube method. 

Namely, the essence is that to the surface of the core rod 2 to be inserted, a plastic 
coating is applied beforehand so that no scratch would be formed on the inside surface of 
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the glass tube 1 and the surface of the core rod 2 when the core rod 2 is inserted into the 
glass tube 1 which has been shrunk in the inside diameter. After this, the coating is heat- 
removed in an oxygen atmosphere; then the assembly is fused to become one body to 
manufacture a low loss optical fiber preform. 

For the plastic coating material, urea resins, Nylon system resins, polyethylene, 
etc. composed of C, N, O, H atoms are suitable. It is desirable that these resins are coated 
under 10 um. The temperature for heat-removal of the resin is preferably 200 — 500°C. 

The constitution of the present invention is concretely illustrated by referring to 
the figure below showing an implementation example. 

To the core rod 2, the soft urea resin film 3 (5 um in thickness) was coated, and 
this is then inserted into the glass tube 1. The cock 6 was closed and oxygen gas was 
flowed from the oxygen gas introduction tube 7 at flow rate 1000 cc/min for about 5 
minutes; then the oxyhydrogen burner 4 was lowered from top to bottom at moving speed 
of about 60 mm/min. The temperature of the glass tube 1 was about 200-500°C. By this 
operation, the urea resin film 3 was completely removed. If the temperature of the glass 
tube 1 is higher than 500°C, the H 2 0 generated from the resin would be contaminated 
into the glass tube 1 or the core rod 2; therefore, the aforementioned temperature range is 
most suitable. 

After this, the cock 6 was opened and the flame heating power of the 
oxyhydrogen burner 4 was moved from the bottom tot the top to fuse the glass tube 1 and 
the core rod 2 into one body to obtain an optical fiber preform. During this, it is better to 
continue the oxygen gas flow as above. 5 is a glass lathe. 
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In the insertion of the core rod 2, the tip-end of the core rod 2 often contacts the 
inside surface of the glass tube 1; therefore, a partial plastic coating could be applied only 
to the tip-end of the core rod 2. The elimination of the coating would be also based on 
the aforementioned implementation example. 

According to the manufacturing method of the present invention, the following 
drastic effect can be achieved. 

(1) The surface of the core rod is coated with a soft plastic; thus during the insertion of 
the core rod into the glass tube, no scratch would be formed onto the inside surface of 
the glass tube or the surface of the core rod by contacting (in the insertion operation). 

(2) Since no scratching would occur, no bubble would be formed at the boundary face of 
the core and the glass tube of the preform; therefore, no light scattering would occur; 
thus, a low loss optical fiber preform can be obtained. 

(3) Since the surface of the core rod is coated with plastic, the storage of the core rod 
would become more convenient. 

Brief Explanation of the Figure 

The figure is an illustration diagram showing an implementation example of the 
present invention. 

1... glass tube; 2..corerod; 3... plastic film; 4... oxyhydrogen burner; 5... glass lathe; 
6. . . cock; 7..oxygen gas introduction tube. 
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